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Abstract 
This paper takes a radiography of the scientific and technical education system in a Romanian technical university.  The study 
was conducted on a sample of 115 subjects, students of the Mechanical Engineering Faculty, from 1st to 4th year of study. 
Subjects were investigated regarding the mechanical disciplines teaching in their faculty. The results highlight the aspects of 
teaching in a faculty of a technical university: appropriate teaching methods, forms of assessment and scoring system, temporal 
distribution of teaching hours, number of teaching hours per week, number of students participating in practical work etc. 
Knowing that learning is related to exploiting knowledge and that learning does not occur as a result of cognitive system changes 
under the action of exter with the elements of a particular situation (problems, 
questions, definitions), the results of this research can provide solutions to facilitate learning technical subjects. 
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1. Introduction 
Today, science education goes through a crisis, whose impact is aggravated by the important role science plays in 
our society. A comparative study between two surveys (2001 and 1992) on the evolution of scientific and 
technological culture in EU countries shows that during a period of ten years the scientific knowledge has not 
evolved significantly (European Communities, 2001). Another study, also conducted at European level, analyzed 
teaching science in 30 countries. The authors have focused specifically on teacher training, curriculum and the 
evaluation of students (Eurydice, 2006). It appears that the declining interest in science education largely has its 
origin in the way science is taught in schools.  
Rocard group  appointed by the Commission, in turn, recommends a radical change in science education 
(European Communities, 2007). In a program of renewal of scientific and technological education in French schools 
in 2000, it makes the following recommendations for pedagogical practices in the classroom (apud. Mazilescu, 
2009): 
 
* Corresponding  Crisanta-Alina  Mazilescu. Tel.: +00-40-256-404066 
   E-mail address: alina.mazilescu@gmail.com 
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Hüseyin Uzunboylu
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
4206   Mazilescu Crisanta Alina et al. /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  4205 – 4209 
- to create learning situations in which real-world phenomena can be observed directly, and students are 
encouraged to formulate questions based on what they see; 
- to create teaching situations in which students can achieve personal investigation or experimentation;   
- to encourage students to share and confront their points of view within the working group; 
- to plan progressive learning scientific concepts and approach; 
- to fit scientific activities into a coherent approach, emphasizing the meaning of interdisciplinary activities 
carried out and links; 
- to encourage students to ask questions and to call into doubt what they hear; 
- to stimulate reasoning and encourage critical spirit; 
- to create learning situations that require students  autonomy. 
But not every change brings positive results. For example, the Norwegian educational system has established to 
implement some changes that aim to form an independent student, proactive and "learning by doing". The results 
from implemented changes showed that was reached a student who builds alone his knowledge and the teacher
role has been reduced only as a to facilitator of learning (Kjaernsli & al., 2004). I also mentioned the positive results 
achieved by restructuring the education system in Portugal and Turkey. For example, in Turkey, several reforms 
have been introduced: a new curricula, a revision of teacher education, allocation of additional resources, reduced 
class sizes etc. (Isiksal & al., 2007).  
 
Most of the time, the scientific and technical education failure is attributed to students who are reproached for 
lack of effort and motivation. But the problems may arise from the specific content teached that can create 
difficulties in understanding and learning, from teaching practices or from the relationship between teacher and 
students. 
In the European context of a science education crisis, and where there is added a national specific with 
overloaded classes of students for a significant experimental learning, with cumbersome school programs and old 
habits in teaching, our work aims to provide a picture of the way teaching scientific and technological disciplines is 
perceived the by students of a Romanian technical university.  
The study aims to identify the key aspects of teaching-learning-assessment that students associated with the 
acquisition of knowledge and technical skills, their preferences on the time allocated from formal training and the 
organization of training activities at academic level, and aims to identify the personality traits that students seem 
necessary to have in order to achieve technical performance in higher education.  
2. Methodology 
This paper takes a radiography of the scientific and technical education in a Romanian technical university.  
The study was conducted on a sample of 115 subjects, 17 women and 98 men, all students of Mechanical 
Engineering Faculty, from 1st to 4th year of study, with an average age of 22 years. Subjects were investigated 
regarding the mechanical disciplines teaching in their faculty. 
3. Results 
The study is based on the assumption that learning is related to how knowledge is exploited and that learning 
does not occur as a result of a cognitive system changes under the action of external stimuli, but is the result of an 
interaction between students and the elements of a situation (problems, questions, definitions), this interaction leads 
through to learning knowledge. (Dimitracopoulou, 1995).  
 
The analysis of  teaching science and technology took into account three aspects : 
a) Personality traits that are to be developed to achieve performance in technical education (resources to be 
developed); 
b) Aspects of time and organization of training activities (characteristics of school schedule, characteristics of 
study groups); 
4207 Mazilescu Crisanta Alina et al. /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  4205 – 4209 
c) Aspects of the teaching-learning-evaluation of technical higher education (curriculum content, sources of 
information, teaching materials, teaching methods, teaching aids tools, forms of interaction, forms of assessment, 
grading system) in relation to their usefulness in acquiring knowledge and technical skills or academic performance 
in technical domain. 
3.1. Personality traits need to be developed to achieve technical performance in higher education (personality 
resources which are to be developed) 
The research on personality traits that are to be developed by a student shows that the positive attitude toward 
science and self-confidence in learning science and technology is associated with higher science achievement.  
Motivational dimension of personality is also very important in learning science and technology. Regarding the 
emotional state of girls and boys, studies show a high level of anxiety for girls and a high level of self-efficacy for 
boys (O.E.C.D., 2004). 
Analyzing the results we can distinguish, in hierarchical order, the traits considered necessary to be developed in 
future, according to student  needs: Logical thinking (4.62), Ambition (4.59), Imagination (4.27), Practicality 
(4.27), Curiosity (4.22), and Cooperation (4.19), Conscientiousness (4.15), Perseverance (4.14), Memory (4.06), 
Sense of organization (4.01), Kindness (3.96), Intuition (3.95), Sociability (3.86) Calm (3.85), Self-esteem (3.81), 
Self control (3.78), Critical Thinking (3.71), Emotional balance (3.71), Discretion (3.09).  
3.2. Issues related to instructional time and organizing activities.  
Regarding the recommended time for studying a particular discipline, it depends on the importance of the 
discipline related to a specific period of development but it also depends on student  interests and preferences 
Regarding the number of hours allocated to teaching a particular discipline, the practice varies from country to 
country. Thus, there are countries that allocate an equal number of hours for a discipline during the entire school 
cycle (Germany, Greece, France, Austria, Liechtenstein and Turkey) but there are countries such as, Bulgaria and 
Lithuania, that allocated an increasing number of hours for each school year cycle, and while there are countries 
such as Luxembourg and Portugal that allocated a descending number of hours from the beginning to the end of the 
school cycle. Examples are illustrative of mathematics in primary school (Eurydice, 2011). 
  At the university level, the majority of students appreciate, on one hand that the optimal teaching time for 
obtaining performance in science and technology is 15-25 hours per week and, on the other hand, the number of 
students considered suitable for attending a laboratory is 12. (on average). Referring to the preferences on schedule 
of technical disciplines, the study indicates a preference of students for the morning and a refusal to activities placed 
in the afternoon: 53% (morning 8-12), 31% (lunch 12-14),  9% (afternoon 14-18) and  5 % (evening). Climate of 
students group indicate these characteristics: relaxant (3.96), interactive (3.80), collaborative (3.56), supportive 
(3.46), stimulant (3.25), competitive (3.16), protective (3.07), demobilized (2.62), confliction (1.99). 
3.3. Aspects of the teaching-learning-evaluation of technical higher education  
The first characteristic analyzed was the content of university curricula: the results show that a great number of 
students (40,04%) are very well and well satisfied regarding the content of university curricula while a small part of 
them have declared to be less and very less satisfied (5.72%). Otherwise the majority (54.34%) is relatively satisfied 
with the content of university curricula (figure 1).  
Secondly, we tried to identify the main sources of information in the acquisition of knowledge and technical 
skills. We founded that the main sources of information are the teachers and the internet(4.3), after them,  follow the 
manuals (3.7), encyclopaedias (3.5), library, media, magazines (3.3), and others: colleagues (3.1), family (2.6), 
friends (2.4). 
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Thirdly, when referring to the assessment of teaching materials, the students appreciate that they are: useful 
(3.79), appropriate content (3.53), sufficient (3.52), appropriate learning (3.44), interesting (3.42), clearly accessible 
(3.39), structured (3.35), available (3.29), authentic (3.26).  
 
Figure 1:Satisfaction related with the content of university programs 
 
Referring to the appropriate forms of interaction to teach technical subjects: 19% of students appreciate that 
educational activity must be organized using the whole team, 75% students appreciate that the teacher must organize 
the activity by groups, and just 6% of the students appreciate individual activity. 
 
As Kuhn(2008) states, when  teaching science and technology, an important role should be to experimentation, 
design and modelling, practical and, last but not least, the way of presentation and structuring of knowledge. 
Regarding the efficiency of scientific and technological education the recommendations for teaching to are 
orientated towards:: 
- Development of reasoning; 
- Developing the capacity of reasoning; 
- Using all possible situations of experimental approach; 
- The gradual assimilation of scientific concepts. 
The students consider that the most effective methods of acquiring knowledge and technical skills are the 
experiment, the exercise and the simulation, while the story, the portfolio, the algorithm and the conceptograma are 
considered inadequate. Assessment methods in a hierarchical structure were as follows: Experiment, Exercise, 
Simulation, Demonstration, Conversation, Project, The rationale method, Learning by doing, Lecture-presentation, 
Metaphor, Modeling, Professional working group, Investigation, Problem-solving, Brainstorming, Story, Algorithm 
method, Portfolio, and Conceptograma (concepts-map).  
 
Referring to the utility of auxiliary tools for teaching the results indicate the following hierarchy: Audio-visual 
(2.48), Graph/tables /figures (2.50), Computer (2.91), Models (3.06), Internet (3.21). 
The level of influence of grading system in the acquisition of technical knowledge indicate: 30%   students 
appreciate that grading system has a high influence, 33% has relative influence, 26% little influence and 4 %  
students very high influence and very little influence. 
Student assessment is an essential tool for monitoring and improving the teaching and learning process. Effective 
use of assessment for learning has been shown to be beneficial for all students, including those with lower 
achievements. The standardized evaluation is not common in Europe, but the way of evaluating science and 
technology is being revised at a political level almost everywhere. The increased importance of scientific standards 
has many implications for science education in curriculum requirements. Students indicate for higher education 
assessment methods in the technical field the following: practical tests (31.67 %), written exam (30 %), projects 
(23.89%), and in a very small extent written and oral exam (6.11%), oral exam (5.56%) and portfolio (2.78%).  
Following this approach we identified several aspects that may be very important for teaching technical subjects, 
although these results reflect the student's representation on issues that may be associated with the performance and 
acquisition of knowledge and technical skills. 
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4. Conclusions 
The school science curriculum is currently the subject of debate and reforms in most European countries. 
Discussions are centered on a variety of aspects (methodological approaches, many hours of instruction, etc.) and, in 
some countries, take place within an overall reform of the entire curriculum. The methods used for teaching science 
and technology influence students' understanding and help them to master the rules and technical procedures. 
Teaching, primarily affects the quality and quantity of knowledge acquired by students in the classroom, but at the 
same time, influences the way of acquired knowledge implementation and the type of interactions between teachers 
and students and between students and students. The specific teaching and assessment methods for the technical 
skills are rarely recommended (is important to respect the didactical autonomy of teachers), but different methods 
can be effectively applied in specific contexts and for particular learning outcomes. 
 
The review of the main factors that can influence the teaching of science and technology in a technical university 
is central to this study. Thus, we took in analyzing: personality traits, aspects of time and organization of training 
activities and aspects of the teaching-learning-evaluation of technical higher education. 
For teaching technical subjects and obtain performance, our study indicates that  the optimal training time is 15-
20 h/week (41%) or 20-25 h/week (23%), placed in the afternoon (84% students indicate the 8-14h interval), 
activities in the small laboratory classes (12 students) and  the group climate must be characterized as:  relaxant, 
interactive, collaborative, supportive, etc.  Regarding the personality traits, we can distinguish some traits 
considered necessary to be developed to achieve technical performance in higher education: Logical thinking, 
Ambition, Imagination, Practicality, Curiosity, and Cooperation.  
Referring to the teaching-learning-evaluation process we found that: the most students are satisfied by the content 
of university programs; the teachers and internet are the main sources of information; 75% students appreciate that 
the teacher must organized activity by groups, teaching materials are positively appreciated (useful, appropriate 
content, sufficient, appropriate learning) and the teachers must be carefully at authenticity, availability and structure.  
We found that students considered effective in acquiring knowledge and technical skills the following methods of 
teaching (experiment, exercise, simulation, demonstration, etc) and the assessment methods appropriate for technical 
higher education (practical tests, written exam, projects).  Referring to the utility of auxiliary tools for teaching we 
found the fallowing hierarchy: audio-visual, graphs/tables /figures, computer, models and Internet. In the acquisition 
of technical knowledge 70% students appreciate that the grading system has a high influence.  
These results can be completed with the results of a study in which we consider the perspective of teachers who 
teach in this area so the results can be integrated in a theory of teaching science and technology framework. 
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